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[57] ABSTRACT 

The invention concerns a hydraulic play-compensation ele 
ment including a groove (11) in the housing (1) to be located 
in such a way that. whatever the position of the plunger (2). 
a length (19) of the plunger is always supported by the 
cylinder Wall above the groove and the securing ring (12) is 
centered radially around the plunger by means of a recess 
(14) in the plunger. the recess having a ramp at least at its 
lower end. The invention thus avoids weakening of the 
material in the upper part of the plunger. 
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HYDRAULIC CLEARANCE 
COMPENSATION ELEMENT FOR VALVE 

CONTROL UNITS OF INTERNAL 
COMBUSTION ENGINES 

The invention concerns a hydraulic clearance compen 
sation element for valve control units of internal combustion 
engines comprising a piston guided slidably in a housing. 
piston and housing de?ning therebetween a pressure cham 
her which communicates through a one-way valve arranged 
on a lower end of the piston with a reservoir disposed within 
the piston. an elastic securing ring being arranged in a 
circumferential groove of the housing. 

Di?‘erent structural embodiments of such clearance com 
pensation elements are known such as. for example. the 
clearance compensation element of GB 619.535 which com 
prises an outer cylindrical body and a piston mounted 
slidably therein with slight play. A snap ring is disposed in 
a circumferential groove provided in an open end of the 
outer cylindrical body. In a position of maximum lift. a 
shoulder of the piston abuts against this snap ring so that the 
piston cannot come free of the cylindrical body. The radial 
dimensions of the groove and the piston are interadapted so 
that when the spring force is overcome during disassembly. 
the snap ring can be pressed by the piston into a free space 
within the groove i.e.. the diameter of the groove is larger 
than the diameter of the securing ring. 

One drawback of this structure is that the securing ring 
is not centered and can shear o?D during disassembly of the 
clearance compensation element. 
A further drawback of such a securing arrangement is 

that the housing cannot be utilized up to its upper edge for 
the guidance of the piston. that is to say. the supporting 
length on the housing is reduced. Moreover. the annular 
groove reduces the cross-sectional area and thus also the 
strength of the piston in the upper region. The largest 
possible supporting length and an unweakened cross- section 
in the upper region are. however. particularly important in 
the case of short elements which are subjected to high 
shearing forces. 

The object of the invention is therefore to improve the 
securing arrangement between the cylinder and the piston of 
a clearance compensation element using a securing ring 
while avoiding the hitherto encountered drawbacks. 

The invention achieves this object by the fact that the 
groove is arranged in the housing so that a piston supporting 
length remains above the groove in every position of lift of 
the piston. and a diameter of the groove is larger than a 
diameter of the securing ring which is radially centered by 
a recess of the piston comprising a ramp at least at its lower 
end. 

An advantage of this solution is that. because the secur 
ing ring is centered. it cannot be damaged during disassem 
bly of the clearance compensation element. Afurther advan 
tage results from the fact that the arrangement of the groove 
avoids a weakening of material in the upper region of the 
piston. and an improved guiding or supporting length is 
obtained between the piston and the housing because sup 
port is consistently effected at the upper end of the housing. 

To begin with. the securing ring is placed in the groove. 
The piston is then pushed into the housing whereby the bevel 
on the piston centers and expands the securing ring which is 
thus displaced completely into the groove of the housing. 
When the piston is moved so far into the housing that its 
bevel passes the securing ring. this latter. due to its pre 
tension. snaps back out of the groove of the housing i.e.. the 
diameter of the securing ring becomes smaller. so that the 
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2 
securing ring now acts as a lock to prevent the piston from 
being pushed out of the housing by the force of the piston 
resetting spring. In the present context. a ramp is to be 
understood as a part inclined to the longitudinal axis of a 
rotationally symmetrical body and joining two regions of 
diiferent diameter to each other. If. for disassembling the 
clearance compensation element. a force clearly larger than 
the force of the resetting spring of the piston is applied. the 
ramp of the piston presses the securing ring into the groove 
of the housing and the piston can be removed from the 
housing without any problem. the securing ring remaining 
permanently in the groove of the housing. 

The object of the invention can likewise be achieved by 
arranging the groove in the piston so that in every postion of 
lift of the piston. a piston supporting length remains above 
the groove. and the diameter of the groove is smaller than the 
diameter of the securing ring which is radially centered by 
a recess in the housing comprising a ramp at least at its upper 
end 

This ?rst embodiment procures the same advantages as 
the embodiment. For assembly. the securing ring is at ?rst 
placed in the groove of the piston. On insertion of the piston 
into the housing. the securing ring is initially compressed by 
the housing wall towards the groove base. When the piston 
has been pushed so far into the housing that the securing ring 
reaches an undercut in the housing wall below the ramp. the 
securing ring retrieves its original size due to its pretension 
and forms a lock against a pushing-out of the piston from the 
housing by the resetting spring of the piston. For disassem 
bling the clearance compensation element. the securing ring 
is pressed ?rmly again by the ramp of the housing wall into 
the groove so that the diameter of the securing ring is 
reduced and the piston can be pulled out of the housing 
without any problem. The seeming ring remains perma 
nently in the groove of the piston both during assembly and 
disassembly. 

The securing ring may be con?gured as a polygonal ring. 
Due to the polygonal shape of the securing ring i.e.. the 

di?erent diameters along the periphery of the ring. the 
regions having the largest diameters bear firmly against the 
housing groove so that the securing ring is centered. This 
renders a preoentering of the securing ring during assembly 
super?uous. During disassembly of the clearance compen 
sation element. the regions of the securing ring having the 
smallest diameters are expanded by the ramp provided in the 
recess of the piston. 

If. in contrast. the groove is arranged in the piston. the 
polygonal ring is centered in the piston by the groove. that 
is to say. the regions of the securing ring having the smallest 
diameters bear ?rmly against the groove of the piston. and 
during disassembly of the clearance compensation element. 
the regions having the larger diameters are pressed by the 
ramp of the recess of the housing into the piston groove. 

In still other developments of the invention. the piston 
comprises a bevel at a lower end or the housing comprises 
a bevel at an upper end. This facilitates the assembly of the 
clearance compensation element because the bevel on the 
piston centers and expands the securing ring while the bevel 
on the housing centers and compresses the securing ring. 

In an advantageous development of the invention. the 
groove and/or the recess each comprises at least one oil 
transfer bore so that no additional oil supply grooves are 
required to be made in the housing wall or in the piston. 

The securing ring is made of a metallic or a non-metallic 
material. The choice of the material depends on speci?c 
requirements though metallic securing rings exhibit higher 
pre-tension. 
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The invention will now be described more closely with 
the help of the embodiments described below and repre 
sented in the drawings. 

FIG. 1 is a longitudinal cross-section through a clearance 
compensation element in which the groove is arranged in the 
housing i.e.. the securing ring is centered by a recess in the 
piston. 

FIG. 2 is a longitudinal cross-section through a clearance 
compensation element in which the groove is arranged in the 
piston i.e.. the securing ring is centered by a recess in the 
housing. 

FIG. 3 is an enlarged representation of a seeming ring 
arranged in the housing, 

FIG. 4 is an enlarged representation of a securing ring 
arranged in the piston, 

FIG. 5 is a top view of a circular securing ring. and 
FIG. 6 is a top view of a polygonal securing ring. 
The hydraulic clearance compensation element repre 

sented in FIG. 1 is comprised essentially of a hollow outer 
cylindrical housing 1 which is connected to a valve stem. not 
represented. and a piston 2 cooperating with a rocker arm. 
also not represented, while being slidably guided in the 
housing 1 with formation of an annular gap. not referenced 
The piston 2 has a hollow con?guration and encloses a 
reservoir 3 which communicates via a bore 4 with a pressure 
chamber 5 de?ned between the piston 2 and the housing 1. 
The connection between the reservoir 3 and the pressure 
chamber 5 is controlled by a one-way valve comprising a 
ball 6. a spring 7 and a valve cap 8 lodging these two parts. 
The valve cap 8 is pressed against the piston 2 by a coil 
spring 9 arranged in the pressure chamber 5 and serving to 
reset the piston 2. In a central region of the piston 2, there 
is provided a recess 14 comprising a ramp 10 at each end 
which merges with the undiminished outer diameter of the 
piston. The ramp 10 comes into abutment with a securing 
ring 12 arranged in a groove 11 of the housing 1 and thus 
prevents the piston 2 from being expelled from the housing 
1 by the coil spring 9. 

When the securing ring 12 is of a circular shape, the 
radial dimensions of the securing ring 12 and the groove 11 
are adapted to each other so that the diameter of the groove 
11 is larger than the outer diameter of the securing ring 12. 
This results in the formation of a free space 13 between the 
securing ring 12 and the groove 11 in the installed state. into 
which free space 13 the securing ring 12 can be displaced 
during disassembly of the clearance compensation element. 
As already mentioned above, for assembling the clearance 
compensation element. the securing ring 12 is at ?rst placed 
in the groove 11 of the housing 1. Following this, the piston 
2 is introduced into the opening of the housing 1 and the 
bevel 10a of the piston 2 centers and expands the securing 
ring 12 which can thus move into the free space 13. When. 
however. the ramp 10 of the piston 2 reaches the groove 11. 
the securing ring 12 snaps back out of the free space 13 into 
its original position due to its pre-tension thus forming a stop 
for the piston 2. For disassembling the clearance compen 
sation element. the resetting force of the spring 9 has to be 
distinctly exceeded so that the securing ring 12 is pressed 
anew into the groove 11 and the free space 13 by the ramp 
10 of the piston 2. When the piston 2 has left the housing, 
the securing ring 12 still remains in the groove 11 and can 
be displaced again into the free space 13 on a renewed 
insertion of the piston 2. 

FIG. 1 shows the piston 2 in its upper operating position 
i.e.. the piston supporting length 19 situated above the 
groove 11 extends from the upper ramp 10 of the recess 14 
to the upper end of the housing 1. This avoids a weakening 
of material in the piston 2. 
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4 
As can be seen in FIG. 2. the likewise circular securing 

ring 12 is arranged in a groove 11 situated at the lower end 
of the piston 2. In this case. the radial dimensions of the 
securing ring 12 and the groove 11 are adapted to each other 
so that the inner diameter of the securing ring 12 is larger 
than the diameter of the groove 11. Between the securing 
ring 12 and the groove 11. there is likewise formed a free 
space 13 into which the seeming ring 12 can be displaced 
during assembly and disassembly of the clearance compen 
sation element. However, in order to penetrate into the free 
space 13. the securing ring 12 does not have to be expanded 
in this case but compressed. This is effected during disas 
sembly by the ramp 10 of the housing 1 which forms a 
transition to the recess 14 of the housing 1. In contrast to 
FIG. 1. the securing ring 12 in this case remains permanently 
in the groove 11 of the piston 2. The piston supporting length 
referenced at 19 extends axially from the upper end of the 
groove 11 up to the bevel 10a of the housing 1. 

From FIG. 3 it can be seen that the securing ring 12 
arranged in the groove 11 of the housing 1 is centered by the 
recess 14 of the piston 2 i.e.. the securing ring 12 bears 
against the recess 14. If now. for instance. during disassem 
bly of the clearance compensation element. the resetting 
force of the spring 9 is considerably exceeded. the securing 
ring 12 is expanded by the ramp 10 of the piston 2 and can 
be displaced into the groove 11 and the free space 13. 

As can be seen from FIG. 4 in contrast. if the securing 
ring 12 is arranged in the groove 11 of the piston 2. it is 
centered by the recess 14 of the housing 1 i.e.. it bears 
against the housing. During disassembly. the securing ring 
12 is compressed by the ramp 10 of the housing 1 and can 
again be displaced into the groove 11. 

From the two last FIGS. 3 and 4. it can be seen further 
that the axial length of the groove 11 and the recess 14 are 
interadapted to be utilizable for oil supply. The oil passes 
through the bore 15, the groove 11. the recess 14 and the 
bore 16, or through the bore 15. the recess 14. the groove 11 
and the bore 16, as the case may be. into the reservoir 3. 

Two possible embodiments of the securing ring 12 are 
represented in FIGS. 5 and 6 viz.. a circular ring and a 
polygonal ring. As already described above. when the cir 
cular ring of FIG. 5 is arranged in the groove 11 of the 
housing 1 (FIGS. 1 and 3), it is centered by the recess 14 of 
the piston 2 and pressed during disassembly of the clearance 
compensation element by the ramp 10. more particularly by 
the peripheral surface thereof. into the free space 13 of the 
groove 11 i.e.. it is expanded outwards. If. on the other hand. 
the circular ring is arranged in the groove 11 of the piston 2 
(FIGS. 2 and 4), it is centered by the recess 14 of the housing 
1 i.e.. it bears against the housing. During disassembly of the 
clearance compensation element. the ring is pressed by the 
ramp 10 and the inner peripheral surface of the housing 1 
into the groove 11. 

If. in contrast. the polygonal ring of FIG. 6 is arranged in 
the groove 11 of the housing 1 (FIGS. 1 and 3). it is centered 
by the groove itself i.e.. circumferential sections 17 of the 
ring bear firmly against the groove 11. and during disassem 
bly of the clearance compensation element. the ring is 
expanded outwards by the piston 2. In this case. however. it 
is only the circumferential sections 18 that are expanded. 

If the polygonal ring is arranged in accordance with FIG. 
2 and FIG. 4 in the groove 11 of the piston 2. it is centered 
by the groove itself 11 i.e.. inner circumferential sections 
18a of the ring bear ?rmly against the groove 11. During 
disassembly of the clearance compensation element. the 
polygonal ring is compressed by the ramp 10 and the inner 
peripheral surface of the housing 1 i.e.. the circumferential 
sections 17 are pressed completely into the groove 11. 
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It is to be understood that the invention is not limited to 
the insertion element of a rocker arm described herein by 
way of example. The securing arrangement between the 
piston and the housing as dislosed by the invention can be 
used in a similar manner in a hydraulic support element of 
a ?nger lever or in a hydraulic cup tappet. 
We claim: 
1. A hydraulic clearance compensation element for valve 

control units of internal combustion engines comprising a 
piston (2) guided slidably in a housing (1). piston (2) and 
housing (1) de?ning therebetween a pressure chamber (5) 
which communicates through a one-way valve arranged on 
a lower end of the piston (2) with a reservoir (3) disposed 
within the piston (2). an elastic securing ring (12) being 
arranged in a circumferential groove (11) characterized in 
that the goove (11) is arranged in the housing (1) so that a 
piston supporting length (19) remains above the groove (11) 
in every position of lift of the piston (2), and a diameter of 
the groove (11 ) is larger than a diameter of the securing ring 
(12) which is radially centered by a recess (14) of the piston 
(2) comprising a ramp (10) at least at a lower end (FIGS. 1 
and 3). 

2. A hydraulic clearance compensation element for valve 
control units of internal combustion engines comprising a 
piston (2) guided slidably in a housing (1). piston (2) and 
housing (1) de?ning therebetween a pressure chamber (5) 
which communicates through a one-way valve arranged on 
a lower end of the piston (2) with a reservoir (3) disposed 
within the piston (2). an elastic securing ring (12) being 
arranged in a circumferential groove (11). characterized in 
that the groove (11) is arranged in the piston (2) so that a 
piston supporting length (19) remains above the groove (11) 
in every position of lift of the piston (2). and a diameter of 
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6 
the groove (11) is smaller than a diameter of the securing 
ring (12) which is radially centered by a recess (14) of the 
housing (1) comprising a ramp (10) at least at an upper end 
(FIGS. 2 and 4). 

3. A hydraulic clearance compensation element of claim 
1 wherein the seeming ring (12) is con?gured as a polygonal 
ring (FIG. 6). 

4. A hydraulic clearance compensation element of claim 
1 wherein the piston (2) comprises a bevel (100) at a lower 
end (FIG. 1). 

5. A hydraulic clearance compensation element of claim 
2 wherein the housing (1) comprises a bevel (10a) at an 
upper end (FIG. 2). 

6. A hydraulic clearance compensation element of claim 
1 wherein at least one of the groove (11) and the recess (14) 
comprises at least one oil transfer bore (15. 16) (FIGS. 3 and 
4). 

7. A hydraulic clearance compensation element of claim 
1 wherein the securing ring (12) is made of a metallic or a 
non-metallic material. 

8. A hydraulic clearance compensation element of claim 
6 wherein the securing ring (12) is con?gured as a polygonal 
ring (FIG. 6). 

9. A hydraulic clearance compensation element of claim 
6 wherein at least one of the groove (11) and the recess (14) 
comprises at least one oil transfer bore (15. 16) (FIGS. 3 and 
4). 

10. A hydraulic clearance compensation element of claim 
6 wherein the securing ring (12) is made of a metallic or a 
non-metallic material. 


